The high-resolution photoelectron spectrum of KrO -was obtained using slow electron velocity-map imaging (SEVI). The SEVI spectrum reveals numerous vibronic transitions between multiple electronic states of KrO -and KrO, both of which are open-shell species. Detailed assignments are made by comparison with theoretical simulations based on high level ab initio calculations and an atoms-in-molecule model that accounts for spin-orbit coupling in the anion and neutral. Several KrO -and KrO vibrational frequencies and excitedstate term energies are accurately determined from the analysis of the experimental spectra and are found to be in good agreement with the calculated values.
I. Introduction
Photoelectron (PE) spectroscopy of molecular anions is a versatile method for determining electron affinities, excited state term energies, and vibrational frequencies of the corresponding neutral species. 1 However, its limited energy resolution (5-10 meV) restricts the degree to which low-frequency vibrational modes can be resolved. This deficiency has been addressed using a related higher resolution technique, anion zero energy kinetic energy (ZEKE) spectroscopy, 2 which has been applied to the study of several weakly bound open-shell rare-gas halide complexes via photodetachment of the appropriate anion. [3] [4] [5] [6] ZEKE spectroscopy resolves the closely spaced vibrational levels supported by these electronic states and thus yields spectroscopic information that is highly complementary to scattering experiments on the same systems. 7 Accurate experimental spectroscopic constants for the anion and neutral complexes can be extracted from the spectra and compared to ab initio calculated interaction potentials of these species. The recently developed slow electron velocity-map imaging (SEVI) technique, which is a hybrid between ZEKE and conventional PE spectroscopy, has been used to study the ClH 2 and ArO van der Waals complexes by photodetachment of ClH 2 -and ArO -. 8, 9 SEVI offers comparable resolution to anion ZEKE (2-3 cm -1 ) but is considerably easier to implement. 10 In this paper, we continue our investigation of rare-gas oxides using the SEVI technique by studying KrO -and KrO. These species are both open shell complexes with 2 Σ + and 3 Π ground states, respectively, and have several low-lying electronic states.
Hence, the extraction of accurate potential energy curves for the anion and neutral poses a challenge for both experiment and theory.
Early studies on the rare gas oxides were motivated by their possible application in excimer lasers. [11] [12] [13] The first experimental data on the interaction potentials between rare-gas and oxygen atoms was obtained from the beam scattering experiments of Aquilanti and co-workers. [14] [15] [16] [17] [18] de Clercq et al. have studied KrO -via conventional PE spectroscopy. 19 The resolution of their apparatus (∼200 cm -1 ) did not allow the observation of individual vibronic transitions. However, a bimodal structure with temperature-dependent relative intensity was observed and attributed to transitions originating from the ground state and the two low-lying excited states of the anion.
On the theoretical side, an atoms-in-molecule model in conjunction with ab initio calculations has been implemented to construct potential energy curves for the anion and neutral electronic states, including spin-orbit (SO) coupling, and to evaluate the PE transition probabilities. 20 The KrO -PE spectrum simulated using this approach was found to be in good agreement with the experimental measurements. 21 Unfortunately, as explained in ref 9 , these simulations were affected by a programming error which led to the absence of many bound-bound transitions in the simulations, a defect that was not apparent by comparison with the broad envelopes of the measured low-resolution PE spectra.
In this paper, we present high-resolution photoelectron spectra of KrO -obtained using SEVI. Numerous transitions are observed within the broad envelope of the previous lowresolution photoelectron spectra. The accompanying theoretical sections rely on the advanced description of the KrO -and KrO, namely, the calculation of interaction potentials with the coupled cluster method and extended basis set and the ab initio analysis of the scalar relativistic effects and vectorial spin-orbit coupling. These curves are incorporated into a simulation procedure 9, 20 that accounts correctly for all of the bound-bound transition intensities and, in addition, includes the contribution of bound-free (dissociative photodetachment) transitions. Comparison of the simulated and experimental SEVI spectra facilitates assignment of the many resolved features. Several spectroscopic constants for KrO -and KrO determined from analysis of the experimental spectra are found to agree with the calculated values.
II. Experimental Section
The SEVI apparatus has been described in detail elsewhere. 10, 22 SEVI is a high resolution variant of PE spectroscopy in which mass-selected anions are photodetached at a series of wavelengths. The resulting photoelectrons are collected by velocitymap imaging (VMI) 23 using relatively low extraction voltages, with the goal of selectively detecting slow electrons with high efficiency and enlarging their image on the detector. At each wavelength, one obtains a high resolution photoelectron spectrum over a limited range of electron kinetic energy.
KrO -anions were produced from a gas mixture comprising 0.1% N 2 O and 10% krypton in a balance of neon. The gas mixture, at a stagnation pressure of 350 psi, was expanded into the source vacuum chamber through an Even-Lavie pulsed valve 24 equipped with a circular ionizer. The anions were then perpendicularly extracted into a Wiley-McLaren time-of-flight mass spectrometer 25 and directed to the detachment region by a series of electrostatic lenses and pinholes. A pulse on the last ion deflector allowed only the desired mass into the interaction region. Anions were photodetached between the repeller and the extraction plates of the VMI stack by the gently focused output of a Nd:YAG-pumped tunable dye laser. The photoelectron cloud formed was coaxially extracted down a 50 cm flight tube and mapped onto a detector comprising a chevron-mounted pair of time-gated, imaging quality microchannel plates coupled to a phosphor screen, as is typically used in photofragment imaging experiments. 26 Events on the screen were collected by a 1024 × 1024 charge-coupled device (CCD) camera and sent to a computer. Electron velocity-mapped images resulting from 30 000-50 000 laser pulses were summed, quadrant symmetrized, and inverse-Abel transformed. Photoelectron spectra were obtained via angular integration of the transformed images. The spectra presented here are plotted with respect to electron binding energy (eBE), defined as the difference between the energy of the photodetachment photon and the measured electron kinetic energy (eKE).
The apparatus was calibrated by acquiring SEVI images of atomic oxygen 27 at several different photon energies. In the SEVI experiment, within the same image, all observed transitions have similar widths in pixels (∆r), which means transitions observed further from threshold (larger r) are broader in energy. With the -200 V VMI repeller voltage used in this study, the full widths at half-maximum (fwhm) Γ of the oxygen peaks were 2.2 cm -1 at 20 cm -1 eKE and 6.8 cm -1 at 150 cm -1 eKE. The dependence of Γ upon eKE was found to fit a quadratic expression where all units are in wavenumbers.
III. Experimental Results
The SEVI spectrum of KrO -, taken at a photon energy E 0 ) 13334.6 cm -1 , is shown in Figure 1 . The transitions shown in Figure 1 occur within the two broad overlapping envelopes of the PE spectrum reported by de Clercq et al. 19 The region of maximum intensity in the SEVI spectrum approximately coincides with the peak of the "X" features in the PE spectrum near 13 100 cm -1 . However, compared to the PE spectrum, the SEVI spectrum displays much less intensity at eBE < 12 900 cm -1 . De Clercq et al. found that the feature "A" in this region was sensitive to ion source conditions and presumably resulted from "hot band" transitions originating from electronically excited anions. Peak A in the SEVI spectrum coincides with the maximum of the feature "A" near 12 600 cm -1 in the PE spectrum. Hence, the intensity differences between the SEVI and PE spectra suggest lower anion temperatures in the SEVI experiment, similar to what was observed for ArO -.
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IV. Theory A. Electronic Structure and Adiabatic Potentials. 1. Ab Initio Potentials. The electronic structure of the RgO -anions and RgO neutrals is described in detail elsewhere. 9, 20 9, 20, 21 we will denote these potentials as V Σ -, V Π -, V Σ and V Π , respectively. A set of these potentials was obtained previously 28 for the purpose of interpreting the lower-resolution KrO -PE spectra.
19,21
The restricted version of the coupled cluster method with single, double and noniterative triple excitations, RCCSD(T), and the
(1) Figure 1 . SEVI spectrum of KrO -taken at 13334.6 cm -1 photon energy.
augmented correlation consistent aug-cc-pVnZ (AVnZ) n ) T, Q basis sets [29] [30] [31] with the addition of the 3s3p2d set of bond functions (bf332) placed at the midpoint of internuclear distance R was implemented. However, experience with the SEVI spectroscopy of indicates that this level may not be high enough to reproduce the high-resolution spectra accurately. Thus, refined ab initio calculations have been performed as described below.
All calculations of the interaction energies implemented the RCCSD(T) method to correlate the electrons of the 2s2p shells of the O atom or anion and 4s4p or 3d4s4p shells of the Kr atom. Three types of approaches were used to assess the scalar relativistic effects. In the first approach, no relativistic correction was taken into account. These all-electron calculations were performed using AV5Z basis sets for both Kr and O centers. In the second, scalar relativistic effects were included using the second-order Douglas-Kroll-Hess Hamiltonian (DK) in combination with specially optimized AV5Z-DK basis set for O and AV5Z basis for Kr. Further extension of the basis set denoted as DAV5Z or DAV5Z-DK was achieved by using the doubly augmented V5Z set for O and adding one primitive in each of the spdfgh symmetry types with the exponent continuing the even-tempered sequence of the smallest two exponents of the standard AV5Z basis for Kr. The third approach used the ECP10MDF relativistic effective core potential 32 (ECP) for Kr and supplementary AV5Z-PP and DAV5Z-PP basis sets. In some cases, the 3s3p2d2f1g bond function set (bf) 33 was placed at the midpoint of internuclear distance. Interaction energies were computed over a tight grid in R from 1.8 to 25 Å and corrected for basis set superposition error using the full counterpoise correction scheme. 34 All calculations were performed with the MOLPRO program package. 35 Equilibrium distances and interaction energies for the ab initio potentials computed as described above are presented in Table  2 along with some previous data. It can be seen that both correlation of Kr(3d) shell and inclusion of the SR effects are important. The former was therefore included in almost all calculations. At the AV5Z level, SR effects in the KrO neutral make both the 3 Σ -and 3 Π interaction potentials deeper, to a very similar extent for DK and ECP calculations. For the KrO -anion, DK and ECP calculations give qualitatively different results: their effects are opposite for the binding energy of the 2 Σ + state and quite different in magnitude for the 2 Π state. Extension of the basis set to DAV5Z level decreases the equilibrium distance and increases the binding energy for all the potentials to the degree almost identical in both DK and ECP calculations. Inclusion of the bond functions leads to the same effects, again very similar for KrO -, but significantly larger in the DK than in the ECP calculations for KrO. Overall, bond functions produce stronger effects than inclusion of the extra diffuse primitives to the atomic basis. Unfortunately, all-electron DAV5Z+bf calculations were found to be too demanding.
The results presented in the Table 2 indicate good convergence with respect to the basis set extension. As is typical for weakly bound systems, saturation of the basis set pushes down the binding energy and contracts the bond length. Previous results 21,28 obtained with smaller basis sets are in line with the present calculations. In what follows, we will use the best DAV5Z-PP+bf SR potentials.
To assess the accuracy of the calculations and analyze the long-range (LR) behavior of the potentials, static atomic polarizabilities were computed by the finite-field method using the same level of theory. The dipole polarizability of Kr was estimated as 16 37 Dipole polarizabilities of the oxygen atom are practically independent of the DK correction and were estimated, using 16 gives C 6,0 ) 45.0 au and C 6,2 ) 4.5 au Aquilanti and co-workers 18 used C 6,0 ) 64.8 au as estimated from the average velocity dependence of the scattering cross section. Overestimation is expected in this analysis because no higher-order terms were taken into account. For KrO -, dispersion coefficients were determined after extraction of the lowest-order induction components proportional to R -4 and R -6 using the ab initio values of the dipole and quadrupole polarizabilities, respectively. The C 6 coefficients for the 2 Σ + and 2 Π states are 29 and 192 au, respectively.
Additional hints on the accuracy of the KrO ab initio interaction potentials can be obtained by comparison to the beam scattering experiment by Aquilanti and co-workers. 18 The potentials derived from the measured absolute total scattering cross sections Q are characterized in Table 2 . For the purpose of comparison, we performed the calculations of Q values for both ab initio and empirical scattering potentials using the same approach as implemented in ref 18 . The cross sections were calculated for each adiabatic SO-coupled potential (see next subsection) as functions of collision velocity V and then summed according to the population of each atomic oxygen sublevel in the beam. Experimentally, these populations can be varied using a magnetic selector and ref 18 provides the data for zero and high magnetic fields that allow discrimination of the interaction anisotropy.
The results of the quantum calculations converged within 0.5% are plotted in Figure 2 using coordinates that emphasize the glory scattering structure. The upper (lower) pair of curves represents the velocity dependence of the cross sections computed with scattering (ab initio) potentials at zero and high fields, whereas the symbols with error bars roughly indicate the measured data, as extracted from Figure 4 in ref 18 . The ab initio potentials perfectly reproduce the glory pattern and magnetic field dependence, but systematically underestimate the absolute cross section values by 5.5%. It can be concluded that, at the level of the beam scattering sensitivity, ab initio calculations reproduce the shape and anisotropy of the KrO interaction, but underestimate its range. Indeed, Table 2 reveals a systematic underestimation of the equilibrium distances with respect to scattering potentials (note that within the hard-sphere approximation, the cross section value scales as a square of R e ). In previous work, 9,20,21 the vectorial SO interaction that couple Σ and Π states in both neutral and anion oxygen complexes was taken into account within the so-called atoms-in-molecule model in which the coupling matrix elements are approximated by their atomic values. For the specific case of the 2 P or 3 P atoms interacting with rare gases, such models were considered in many studies (see, e.g., refs 3, 16, and 43 and references therein). According to this model, the SO-coupled potentials can are expressed analytically through four SR potentials V Σ -, V Π -, V Σ , and V Π and three atomic fine-structure energies ∆ 1 , ∆ 0 , and ∆ -. To check the validity of this approximation, ab initio calculations of the SO-coupling matrix elements were performed. If the interactions of the states correlating to the 2 P or 3 P atomic multiplets with the higher-lying electronic states are neglected, the only nonzero matrix element of the SO operator V SO in the former case is
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) Calculated for the KrO and KrO -Systems by the RCCSD(T) Method Using Different Basis Set and Scalar Relativistic Corrections
, whereas in the latter case two matrix elements do not vanish,
The asymptotic splittings are related to these matrix elements by ∆ -) 3a -and ∆ 1 ) 2a, ∆ 0 ) 3a. These relations imply that ∆ 1 /∆ 0 ) 2/3 for oxygen atom. The experimental ratio 27 of 0.7 indicates that the ground state multiplet of the atom can indeed be considered as isolated.
The above matrix elements were computed using the complete active space multiconfigurational self-consistent field (CASSCF) method followed by state-interacting relativistic configuration interaction calculations with the full Breit-Pauli V SO operator in the CASSCF internal space. 44 Asymptotically, these calculations gave ∆ -) 178.4, ∆ 1 ) 154.8, and ∆ 0 ) 232.3 cm -1 , energies that agree with the measured term values within 3%. The matrix elements a -and a weakly depend on internuclear distance. Their deviations from asymptotic values become significant only at distances that correspond to the high-energy repulsive branch of the SR potentials. The analysis of the SOcoupled potentials did not reveal any remarkable effect of these variations so we decided to use the atoms-in-molecule model with the asymptotic atomic parameters.
The SO-coupled potentials based on the most accurate DAV5Z-PP+bf SR potentials are depicted in Figure 3 and characterized in Table 3 . Adiabatic transition energies T 0 , dissociation energies D 0 , and vibrational constants shown therein were obtained by solving the radial Schrödinger equations by the Numerov method for zero rotational angular momentum and fitting the lowest vibrational levels to the Dunham expansion. For the anion potentials, the 10 lowest levels were used, while all bound levels were used for the neutral potentials. T 0 values were calculated with respect to the ground vibronic level of the anion using the measured electron affinity of the oxygen atom.
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B. Spectral Simulations. The SO-coupled potentials based on the RCCSD(T)/DAV5Z-PP+bf calculations were used for the spectral simulations. Details of the underlying theory have been presented elsewhere. 9, 20 In brief, the simulations accounted for the bound-bound nΩ, V r n -, V -and bound-free nΩ, ε r n -, V -transitions, where V -and V denote the vibrational levels in the particular electronic states of the anion n -and neutral n, respectively, and ε specifies the kinetic energy of the Kr + O( 3 P j ) products above the corresponding dissociation threshold. Rotational structure was not explicitly considered in the simulations. Solution of the radial Schrödinger equation provided anion and neutral vibronic energies E n-V-, E nΩV and the corresponding wave functions that were used to calculate the vibronic line strength factors I bb (nΩ,V r n -V -) and I bf (nΩ,ε r n -V -) for the bound-bound and bound-free transitions, respectively. Introducing the initial population of the anion levels g n-V-and the line shape function Θ, we expressed the full spectral envelope as
The Θ function was assumed to have the Gaussian form with the width (fwhm) Γ multiplied by the factor E 0 -E in order to account for the threshold law for s-wave electron detachment at the fixed photon energy E 0 .
V. Analysis and Discussion
A. Assignment. To assign the measured SEVI spectrum, preliminary simulations were performed with the set of the bound-bound transitions originating from the lowest 14 vibrational levels of anion in each electronic state and terminating 
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at all bound vibronic levels of the neutral. We explored temperatures in the range of T ) 20-100 K to vary the population of the anion levels and used Γ ) 5-8 cm -1 for the peak widths in eq 2. The bound-bound simulated stick spectrum calculated at T ) 100K is shown in Figure 4 . While these simulations provided only rough agreement with the experimental spectrum envelope, they allowed us to assign many prominent peaks in Figure 1 as indicated in Table 1 . Most peaks at or above the eBE of peak C as well as peaks A and B could be readily assigned based on comparison with these simulations. The assignments of peaks H, I, and J, marked by asterisks in Table 1 , are more tentative as they occur in the most congested region of the spectrum. Many of the smaller peaks (a-k) could also be assigned through comparison with these simulations or the more complete simulations discussed in the following section. For each peak, Table 1 gives the assignment, the absolute electron binding energy eBE, and the shifts with respect to the observed and calculated X2, 0 r X, 0 origin transitions. Table 1 also shows the differences, ∆eBE and ∆Shift, between the observed and computed eBE and shift values, respectively.
Peaks labeled C-H are assigned to the X2, V r X, 0 transitions where V ) 0-5, respectively. Similarly, peaks K-P are assigned to the II0, V r X, 0 transitions where V ) 0-5. The predominance of transitions from the anion ground state to the various vibrational levels of the X2 and II0 neutral states is similar to what was observed in the SEVI spectrum of ArO-. 9 This result reflects the selectivity of the spin-orbit transitions but also the fact that these two states have an equilibrium geometry more similar to the anion ground state than the equilibrium geometries of the other neutral states.
The positions of the assigned features allow us to extract several experimental spectroscopic parameters, which can be compared with the calculations presented herein. The position of peak C gives the adiabatic electron affinity of 12902 ( 5 cm Table 2 ). Moreover, the spacing between peaks C and K yields a term energy of 159 ( 5 cm
for the II0 state. This is consistent with the atom-in-molecule model in which the X2 and II0 curves are separated by the spin-orbit splitting (∆ 1 ) 158.27 cm -1 ) of the oxygen atom.
By assuming that the X2 and II0 curves only support the 6 vibrational levels observed in the experimental spectra, the well depths of these two states can be determined to be D 0 ) 110 ( 5 and D 0 ) 113 ( 5 cm -1 . These values suggest that the calculations underestimate the well depth of the X2 and II0 potential curves by around 20 cm -1 and overestimate their anharmonicity. This discrepancy can be directly traced back to the V Π potential because the X2 and II0 curves depend only on this potential in the spin-orbit model used here. By using the experimentally determined EA and D 0 of the X2 state, we can also determine the well depth of the X anion states to be D 0 ) 1225 ( 10 cm -1 , which is ∼30 cm -1 deeper than the calculated value.
Most of the other observed peaks can be assigned to "hot band" transitions originating from excited vibrational and/or electronic anion states. The most predominant of these features are peaks A and B which can be unambiguously assigned to the X2, 0 r I, 0 and X2, 1 r I, 0 transitions, respectively. This assignment allows us to determine the term energy of the anion I state to be T 0 ) 291 ( 5 cm -1 which is in good agreement with the 283.4 cm -1 calculated value. The remaining weaker peaks a-k and I,J are tentatively assigned to various hot band transitions mainly originating from the first two excited vibrational levels of the X anion state, based on the simulation and calculated positions.
B. Simulations. While simulations of the bound-bound transitions allowed us to assign peaks in the SEVI spectrum, they provided only a rough sketch of the measured spectral envelope. In attempt to reach better agreement, a more detailed analysis was undertaken.
A second set of simulations was carried out including the bound-free transitions as described in section IV.B. Also, it was found that the observed SEVI spectrum could not be fit well assuming a single-temperature Boltzmann distribution. We took into account only four low-lying initial states of the anion, namely n -) X, V -) 0-2 and n -) I, V -) 0, which, according to Table 1 , are responsible for all observed features (except the weak peak a with the smallest eBE). Based on the transition probability ratios for individual transitions, as well as of the bound-bound simulations, the populations of the three excited states were set to 0.02 of the ground state population. All transitions from these states were included in the simulations. In order to remove the uncertainty in the line width parameter, the experimental peak width dependence (eq 1) was used to evaluate line shape function Θ in eq 2.
The simulated spectrum is compared with experiment in the Figure 5 . It reproduces much of the structure below 13000 cm -1 associated with X2, V r X, 0 transitions from the vibrational ground state, hot-band transitions at lower eBE, and transitions from the excited anion state at the low energy edge of the spectrum. However, above 13000 cm -1 (almost the threshold for dissociative detachment through the X2 r X, 0 transition), significant disagreement is evident. The simulation does not reproduce the feature due to X2, 5 r X, 0 and II2, 5 r X, 0 transitions (peak H and P) because the final level is not supported by the too shallow ab initio potential. Underestimation of the total intensity and distortion of the pattern associated to the II0, V r X, 0 progression reflects the bound-free contribution shown in Figure 5 separately as the shaded region. The boundfree continuous background appears too small and too diffuse. -SEVI spectrum including only the bound-bound transitions and assuming a 100 K equilibrium Boltzmann population of the anion levels. Simulated spectrum is shifted by 10 cm -1 toward higher eBE to match the position of the origin (peak C).
It develops too slowly at the threshold and decays too slowly at higher eBE.
Such behavior was found to be persistent. Neither scaling the depth of ab initio interaction potentials and shifting of their equilibrium distances, nor replacing the neutral potentials by the empirical scattering potentials from ref 18 improves the situation noticeably. Likewise, rotationally resolved simulations that used rotational line strength factors 3, 20 failed to produce better agreement with the measurements in the region above 13000 cm -1 . These efforts suggest that the discrepancies between the measured and simulated spectra mostly originate from the photodetachment transition probability calculations. The model proposed in ref 20 and used here assumes that the rare-gas atom weakly interacts with the O-anion and that the ejected photoelectron interacts only with the oxygen atom. Indeed, this assumption is less valid for the relatively heavy and strongly polarizable Kr atom. The qualitatively similar discrepancies which appeared to be less pronounced in the ArO -SEVI spectra 9 tends to support this explanation. Finally, it is worthwhile to comment on the lower-resolution PE study by Bowen and co-workers. 19 As explained in ref., 9 previous theoretical calculations 21 were subject to inaccuracies in the interaction potentials and to an error in the transition intensity evaluation. The full set of photodetachment transitions used above to assign the SEVI spectrum provides a good representation of the PE spectrum of KrO -as well (not shown). In particular, one can reproduce the temperature evolution of the relative intensity of two broad peaks, one at eBE ca. 12 600 cm -1 , the other at 13 100 cm -1 . The latter peak corresponds to a feature dominating the SEVI spectrum, but with the structure completely washed out at the resolution of 200 cm -1 . The eBE of the peak is close to that of the SEVI peak A and is composed predominantly of transitions from the electronically excited I state and vibrationally excited levels of the anion X-state. The intensity of the low-eBE peak rises with temperature due to thermal excitations. Therefore, the situation is very close to that discussed for ArO -anion 9 and corroborates the previous interpretation.
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VI. Conclusion
(1) The high resolution photoelectron spectrum of the KrO -anion was obtained using slow electron velocity-map imaging. This technique provides enough resolution to discern rich vibronic structure hidden in the broad maxima of the previous conventional PE spectrum. 19 The SEVI spectrum of KrO -resembles that of ArO -reported previously, but is more congested and reveals more structure due to a higher density of states for the neutral product.
(2) Careful ab initio studies of KrO -and KrO were carried out stressing the basis set quality, scalar relativistic and core correlation effects, and vectorial spin-orbit coupling.
(3) The spectral simulations that use the new ab initio potentials provide a detailed assignment of the measured spectrum in terms of vibronic transitions. This assignment is used to extract from the measured spectrum transition energies, dissociation energies and vibrational constants for the ground and some low-lying states of the anion and neutral systems.
(4) Comparison with experimental spectroscopic constants, as well as the assessment against the beam scattering data, 18 reveals that the ab initio potentials are not as accurate as expected taking into account the high level of the calculations and the depth of their theoretical assessment.
(5) Ab initio simulations fit the SEVI spectral envelope quite well, except for the region dominated by dissociative photodetachment. SEVI spectrum. Simulated spectrum is shifted by 10 cm -1 toward higher eBE to match the position of the origin (peak C). Shadowed region represents the bound-free transition contribution to the simulated envelope.
